Cerebral blood flow and the hyperdynamic circulation of rats after portacaval anastomosis.
Both increased and decreased values of cerebral blood flow have been reported in liver disease. Furthermore, the relation between the cerebral circulation and the generalized hemodynamic disturbance seen in chronic liver disease with portal-systemic shunting has not been fully characterized. We studied this problem in a well defined model of the hyperdynamic circulation, the rat after portacaval anastomosis (PCA). Using the radioactive microsphere technique, cardiac output and regional blood flows were measured; regional vascular resistances were then calculated. While the fraction of cardiac output perfusing the splanchnic bed was significantly increased, the corresponding brain fraction was reduced. Blood flow to the cerebral hemispheres and midbrain was significantly decreased. Arterial vasodilatation was demonstrated by the fall in arterial pressure, systemic vascular resistance as well as splanchnic and renal resistances; cerebrovascular resistance, however, was unchanged. No relation between values of arterial pressure and cerebral blood flow was seen, making a failure of cerebrovascular autoregulation unlikely. The decrease in hemispheric and midbrain perfusion without changes in vascular resistance suggests that a drop in blood flow is appropriately coupled to a reduction in brain metabolism. The cerebral circulation does not participate in the hyperdynamic state that is seen in this model.